sample. The yellow arrow point to the particle that has low content of cobalt.
S6
UV-vis absorption spectra corresponding to reusability tests of the CoFe 2 O 4 -4.5, CoFe 2 O 4 -3.0 and CoFe 2 O 4 -2.0 samples for the reduction of 4-nitrophenol to 4-aminephenol. Figure S6 . Selected UV-vis absorption spectra corresponding to the progressive reduction of 4-nitrophenol to 4-aminephenol using the CoFe 2 O 4 -4.5 sample as a catalyst during the cycles 1, 6, 7, and 8. 
S8
High-resolution XPS spectra of B 1s, Na 1s, O 1s, Fe 2p 3/2 and Co 2p 3/2 orbitals for the cobalt ferrite and Co 3 O 4 samples. The deconvolution of the asymmetric peak associated to the Co 2p 3/2 orbital in the CoFe 2 O 4 -3.0 sample generated three component peaks at 779.8, 781.2, and 782.4 eV and its corresponding three shake-up peaks at 783.8, 786.0, and 787.8 eV ( Figure S13e and Table S1 ). The fit peak 1 (39%) corresponds to Co(II) cations located in the octahedral site (as expected) bonded to oxygen atoms; fit peak 2 (16%) at binding energy (BE) of 781.2 eV with smaller area might has generated by the cobalt atoms at the surface of CoFe 2 O 4 forming Co(II)−hydroxide bonds (Co−OH). The fit peak 3 with smallest area is attributed to the L 3 M 45 M 45 Aüger line of iron cations. The 2p 3/2 orbital of cobalt atoms in CoFe 2 O 4 -3.0 exhibited satellite peaks at higher energies with respect to its main peaks. The deconvolution for the Co 2p 3/2 orbital for the CoFe 2 O 4 -3.0/catal sample also generated the same six fit peaks ( Figure S13f) . However, the area of the fit peak 2 centered at 781.4 eV, assigned to the Co(II)−hydroxide bonds (Co−OH), accounts for 35.2% of the peak area. It is worth mentioning that according to ref [S1] and Fig S12b the Deconvolution of the peak associated to the Co 2p 3/2 orbital in the CoFe 2 O 4 -2.0 sample also generated 6 fit peaks with BE and percentage of area similar to that of the sample CoFe 2 O 4 -3.0 (Table S1) . As it is shown in Figure S12b , the maximum of the XPS peak for the Co 2p 3/2 orbital in CO 3 O 4 is located at 779.42 eV.
Therefore, the fit peak 1 (36.9%) centered around 779.6 eV for the CoFe 2 O 4 -2.0 sample corresponds to the contribution of Co(II) and Co(III) cations in the CO 3 O 4 byproduct, and mainly to the Co(II) cations in CoFe 2 O 4 located in octahedral sites bonded to oxygen atoms. Co 3 O 4 has the normal-spinel structure Co 2+ Co 2 3+ O 4 , in which the Co 2+ ion in the formula unit occupies the tetrahedral site, while the two Co 3+ ions occupy the octahedral sites. [S2] This is the reason why the Co 2p 3/2 orbital has a shoulder at the left in its XPS spectrum ( Figure S12b ).
In the case of the CoFe 2 O 4 -2.0/catal sample, fit peak 2 at BE 781.4 eV accounts for the largest area (32.7%) of the Co 2p 3/2 peak. This finding supports the claim that the activation with NaBH 4 generated Co(II)−hydroxide bonds (Co−OH) at the surface of the sample. As has been demonstrated by Chen et al., [s3] when Co 3 O 4 is exposed to aqueous NaBH 4 , the intensity of the Co 2p 3/2 XPS peak located at 780 eV decreases with respect to the intensity of the XPS peak at 781.7 eV. This change is similar to the observed change between fit peak 1 and fit peak 2 depicted in Table S1 FTIR and ATR-FTIR spectra of the cobalt ferrite samples before and after catalysis.
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